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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S174cationic polymer transfection reagent according to the manufacturers
recommendations (9 equivalents). Following transfection, cells were
resuspended in media containing 5%FCS and plated in 12-well tissue
culture dishes. Cells were treated, following transfection with SOD
promoter, with differences concentrations of PgE2 x-9 to x-7, TNF
protein as a positive control, ethanol and serum media as controls for
24h and then collected and lysed in luciferase lysis buffer. Luciferace
assaywas preformed according to themanufacture’s instructions with a
luminometer.
Results: These results indicate that Prostaglandin E2 has no direct
effects on proliferations and toxicity in neither bovine chondrocyte nor
ATDC-5, at this concentration and conditions of laboratory test. In
contrast, Prostaglandin E2 is able to, directly stimulate peripheral
receptors membranes, then, modulate intracellular signaling systems
through transcription factors, transmitting this information to the
nucleus with the consequent modulation of protein synthesis. In this
case Superoxide Dismutase was almost completely inhibited by any
concentration of PgE2 used, in compare to TNF control P < 0.001 and
ethanol-medium controls P < 0.0001 in bovine chondrocyte which can
result in an increased accumulation of free radicals at tissue levels and
consequent degenerative changes by the presence of inﬂammations
and oxidative stress
Conclusion: During inﬂammatory process in Osteoarthritis, certain
cells may secrete many factors that are thought to be deleterious to the
articular cartilage and bone. Among these deleterious factor, a great
deal of attention is focused on pro-inﬂammatory cytokines, matrix
metalloproteases, arachidonic acid metabolites, free radicals and nitric
oxide that mediate or are directly involved in these destructive pro-
cesses. Superoxide Dismutase is part of a group of enzymes involved in a
regulatory complex of inﬂammation. Low antioxidant levels are a risk
factor for inﬂammation because they protect cartilage from ROS. Pros-
taglandin E2 is involved, activating pathway of inﬂammation in
Osteoarthritis and we show the way PgE2 can switch the expression of
genes dependent on the activation of the transcription factors inhibiting
the production of SOD ULA-CDCHTA PROYECTO M-987-10-03-BTable 1
Multivariable-adjusted association of modiﬁed K&L with Clinically Meaningful
Improvement in Pain
12 months 2 years
Variable OR (95% CI) P OR (95% CI) P
*Modiﬁed K-L < 3a 0.03 (0.00, 0.34) 0.005 0.05 (0.00, 0.52) 0.013
*Modiﬁed K-L 3b 0.10 (0.01, 1.00) 0.050 0.12 (0.01, 1.21) 0.063
*Modiﬁed K-L 4a 0.15 (0.02, 1.36) 0.091 0.13 (0.01, 1.21) 0.073
Reference: *Modiﬁed K-L 4b, Adjusted for Age, Gender, BMI, ASA Score, pre-oper-
ative SF-12, surgical approach, cementation and femoral head size
Table 2
Multivariable-adjusted association of modiﬁed K&L with Clinically Meaningful
Improvement in Function
12 months 2 years
Variable OR (95% CI) P OR (95% CI) P
*Modiﬁed K-L < 3a 0.23 (0.08, 0.65) 0.006 0.13 (0.05, 0.35) < 0.001
*Modiﬁed K-L 3b 0.35 (0.17, 0.75) 0.007 0.26 (0.12, 0.54) < 0.001
*Modiﬁed K-L 4a 0.30 (0.14, 0.65) 0.002 0.37 (0.17, 0.80) 0.011
Reference: *Modiﬁed K-L 4b, Adjusted for Age, Gender, BMI, ASA Score, Re-operative
SF-12, surgical approach, cementation and femoral head size.Clinical Aspects / Outcomes
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THE ASSOCIATION BETWEEN HIP CARTILAGE DEFECTS, CLINICAL,
MRI-DETECTED STRUCTURAL ABNORMALITIES AND RADIOLOGICAL
FINDINGS
H. Ahedi y, D. Aitken y, L. Blizzard y, C. Ding y,z, F. Cicuttini z, G. Jones y.
yMenzies Res. Inst., Univ. of Tasmania, Hobart, Australia; zDEPM, Sch. of
Publ. Hlth.and Preventive Med., Monash Univ., Melbourne, Australia
Purpose: The aims of this cross-sectional study were to describe the
associations of hip cartilage defects with: 1) hip pain 2) MRI ﬁndings
(hip bonemarrow lesions (BMLs), high cartilage signal and hip effusion)
and 3) radiological hip osteoarthritis (ROA)
Methods: A total of 243 subjects from the Tasmanian Older Adult
Cohort [TASOAC] study with a right hip STIR [Short T1 Inversion
Recovery] MRI were included in this study. Hip cartilage defects
were semi-quantitatively assessed on MR images and categorized
as grade 0 ¼ no defects, grade 1 ¼ focal blistering or irregularities
on cartilage and grade 2 ¼ full thickness cartilage loss. Hip pain
was determined by WOMAC [Western Ontario and McMaster Uni-
versities Osteoarthritis Index]. Hip effusion size (cm2), presence of
hip BMLs and presence of high cartilage signal were measured on
MR images. Joint space narrowing (JSN, 0-3) and osteophytes (0-3)
were assessed on x-ray using Altman’s atlas. Log binomial regres-
sion and linear regression were applied to examine the relation-
ships between hip cartilage defects, hip pain, MRI and radiological
ﬁndings.
Results: One hundred and eighty-nine [77%] subjects had either a
femoral and/or acetabular cartilage defect. In subjects with and
without hip defects, no statistical differences in mean age [64.6 v 64.3
yrs.], sex [Males v female: 54% v 46%] or BMI [27.9 v 27.1] was found.
Overall, hip defects did not associate with hip pain, however in men
the association of femoral defects [PR: 1.97 95%CI 1.10-3.52] or any
defect [PR: 2.05 95%CI 1.07-3.91] with presence of hip pain was sig-
niﬁcant. Full thickness femoral defects were associated with femoral
BMLs [PR: 5.48 95%CI 1.46-20.5] whereas presence of femoral and
acetabular defects were associated with acetabular BMLs [PR: 2.04
95%CI: 1.07-3.88; PR: 2.87 95%CI 1.38-5.96 resp.]. Presence of afemoral defect predicted a 23% increase of hip effusion size [p ¼ 0.04]
and defects on both femoral and acetabular sites had 33-35% higher
prevalence of high cartilage signal [p ¼ 0.003]. Finally, JSN and
osteophytes were associated with more femoral and acetabular
defects [p ¼ 0.02 to < 0.001].
Conclusion: Hip cartilage defects were associated with hip pain in
men and, hip BMLs, high cartilage signal, hip effusion size and more
severe radiographic OA. These ﬁndings suggest defects may be
involved in the pathophysiology of hip OA similar to their role in the
knee.
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ASSOCIATIONS BETWEEN PRE-OPERATIVE RADIOGRAPHIC CHANGES
AND OUTCOMES AFTER TOTAL HIP REPLACEMENT FOR
OSTEOARTHRITIS
M.M. Dowsey y, M. Nikpour z, P. Dieppe x, P.F. Choong y. yUniv. of
Melbourne, Dept. of Surgery, Fitzroy, Australia; zUniv. of Melbourne,
Dept. of Med., Fitzroy, Australia; x Peninsula Med. Sch., Universities of
Exeter and Plymouth, Oxford, United Kingdom
Purpose: Total hip replacement (THR) is an effective procedure for
alleviating pain and improving function in the majority patients with
end-stage osteoarthritis (OA). Clinically meaningful improvement in
pain and function after surgery is not universal and the reasons for this
are unclear. On-going moderate to severe pain has been reported in 8
to 13% of patients and moderate to severe activity limitation in up to
30% of patients at 2 years or more following THR. The purpose of this
study was to investigate whether radiographic OA severity was a
determinant of pain and disability experienced by people at 1 and 2
years after THR.
Methods: Data froma prospective single-centre cohort study of patients
(n¼ 382) undergoing THR between 2006 and 2007were analysed. Data
collection included demographics (age, sex, BMI, ASA score) and surgery
details (cementation, surgical approach, femoral head size). The Harris
Hip Score (HHS) and the Short Form Health Survey (SF-12) were col-
lected pre-surgery and at 1 and 2 years post-surgery. Pre-operative AP
radiographs of the pelvis were read by a single observer using the
Kellgren-Lawrence (K-L) and Altman atlases. The main independent
variable was the modiﬁed K-L (mK-L) grade assessed from the pre-
operative radiographs. A K-L grade 3 radiograph with mild joint space
(JSN) narrowing was graded 3a, and one with more severe JSN 3b. A K-L
grade 4 radiograph (complete loss of joint space) was divided into 4a if
there was no bone attrition and 4b if there was any subchondral bone
attrition. The outcome variable was the mean clinically important dif-
ference (MCID) in the HHS pain and function scores, which was deter-
mined based on half the standard deviation (SD) in change in scores.
Logistic regression analyses were undertaken to assess the relationships
between radiographic features and post-operative pain and function.
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S175Results: Of 387 enrolled patients 5 were excluded due to poor quality or
radiographs > 6 months leaving 382 TJR cases for inclusion. Follow-up
was complete for >95% of patients. The mean (SD) age was 68.9 (9.3)
years, 61% were female and the mean BMI was 29.9 (9.0). The change in
HHS pain scores from baseline was 27.1 (9.6) at 1 year and 27.1 (9.5) at 2
years. When painwas dichotomised into 2 groups based on theMCID (
5 points), 96% of patients demonstrated a clinically meaningful
improvement in pain at 1 and 2 years. The change in function scores
from baseline was 16.2 (10.9) and 15.9 (11.8) at 1 and 2 years. When
function was dichotomised into 2 groups based on the MCID ( 6
points), 81% and 78% of patients demonstrated a clinically meaningful
improvement in function at 1 and 2 years. Regression analysis dem-
onstrated signiﬁcantly lower odds of a clinically meaningful improve-
ment in pain and function for patients with less severe baseline
radiographic changes, when compared to severe changes, (mK-L 4b).
Conclusions: We have demonstrated an inverse relationship between
the severity of pre-operative radiographic changes and improvement in
pain and function at 1 and 2 years in people undergoing primary THR
for OA, and suggest that this has important clinical implications for
patient selection.
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FEATURES ASSESSED ON MAGNETIC RESONANCE IMAGES IMPROVE
PREDICTION OF TOTAL KNEE ARTHROPLASTY IN SUBJECTS WITH
SYMPTOMATIC RADIOGRAPHIC KNEE OSTEOARTHRITIS: DATA
FROM THE OSTEOARTHRITIS INITIATIVE
M.C. Hochberg y, A. Yip y, K. Favors z, J. Sorkin y, J. Martel-Pelletier x,
J-P. Pelletier x. yUniv. of Maryland, Baltimore, MD, USA; zVA Maryland
Hlth.Care System, Baltimore, MD, USA; xUniv. of Montreal, Montreal, QC,
Canada
Purpose: Features assessed on magnetic resonance images (MRIs) of
the knees, including cartilage volume (CV), bonemarrow lesions (BMLs)
and synovial effusion, are associated with pain and structural pro-
gression in subjects with knee osteoarthritis (OA). Few studies, how-
ever, have examined the association of MRI ﬁndings with total knee
arthroplasty (TKA) or estimated the ability of MRI ﬁndings to improve
prediction of TKA over and above routine demographic, clinical and
radiographic parameters.
Methods: Data from the “Progression” subcohort of the Osteo-
arthritis Initiative (OAI) were analyzed. Subjects included in these
analyses were aged 45 to 79 years and had symptomatic radio-
graphic knee OA (deﬁned as pain on most days of at least one
month during the past year AND a deﬁnite tibiofemoral osteophyte
in the same knee) in one or both knees at baseline; had at least
one annual follow-up visit; had all available knee radiographs from
the baseline through their 48-month follow-up visit centrally read
for Kellgren-Lawrence (KL) grade by trained readers; and had
baseline knee MRIs analyzed for CV at the femoral condyle and
tibial plateau (mmx), presence of BMLs in the femoral condyles, and
synovial ﬂuid (SF) volume (mmx) using fully automated quantitative
methodology developed by ArthoLab Inc. (Montreal, Quebec, Can-
ada). Fixed-ﬂexion posterior-anterior knee radiographs and knee
MRIs were obtained using standard protocols with a SynaﬂexerTM
platform and 3.0T Siemens magnets, respectively. TKA was self-
reported at annual follow-up visits through 72 months and vali-
dated with medical records. Base knee-speciﬁc multiple variable
Cox proportional hazards models were constructed with the fol-
lowing variables from the OAI baseline visit (age, gender, race,
marital status, body mass index, depressive symptoms, KOOS
quality of life scores, pain on motion and effusion on physical
examination and KL grade) as independent variables and time to
TKA as the dependent (outcome) variable. Improvement in pre-
diction of TKA was assessed by examining the improvement in the
likelihood ratio when CV, presence and size of BMLs and logSF
volume were added individually and together to the best base
models. Finally, change in area under the receiver operating char-
acteristic curve (AUC) was calculated from logistic regression
models further adjusted for follow-up time.
Results: Of 1390 subjects enrolled in the "Progression" subcohort, 1024
and 982 subjects with symptomatic radiographic knee OA involving the
right and left knees, respectively, had complete data and were included
in these analyses. There were a total of 81 (8.0%) and 83 (8.4%) TKAs in
the right and left knees, respectively, among these subjects during 72months of follow-up. In knee-speciﬁc bivariate Cox proportional haz-
ards models, medial compartment CV (P < 0.05), size of BMLs in the
medial femoral condyle (P < 0.0001) and logSF volume (P < 0.0001)
were signiﬁcantly associated with TKA in both knees. After addition of
these MRI features individually to the best base knee-speciﬁc models,
however, only size of BMLs (P ¼ 0.02 in both knees, respectively) and
logSF volume (P ¼ 0.02 in both knees) were signiﬁcantly associated
with TKA. Furthermore, size of BMLs and logSF volume remained sig-
niﬁcantly associated with TKA when all 3 MRI features were added to
the best base model. The improved prediction based on change in AUC,
however, was minimal with an increase from 0.86 to 0.87 in both knees.
Conclusions: These data suggest that some MRI ﬁndings, particularly
BMLs and SF volume, minimally improve the prediction of receiving a
TKA in subjects with symptomatic radiographic knee OAwhen added to
demographic, clinical and radiographic variables.
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SUBJECTIVE CREPITUS PREDICTS SUBSEQUENT DEVELOPMENT OF
RADIOGRAPHIC AND SYMPTOMATIC TIBIOFEMORAL
OSTEOARTHRITIS: DATA FROM THE OSTEOARTHRITIS INITIATIVE
G.H. Lo y, J.B. Driban z, L.L. Price z, C.B. Eaton x, T.E. McAlindon z. yBaylor
Coll. of Med., Houston, TX, USA; z Tufts Med. Ctr., Boston, MA, USA; xMem.
Hosp. of Rhode Island, Pawtucket, RI, USA
Purpose: Crepitus is a common complaint in the clinical setting, but it is
unclear whether it is a harbinger of incident knee osteoarthritis (OA). The
objective of this study was to evaluate whether there is an association
between crepitus and incident radiographic and symptomatic knee OA.
Methods: We performed a person-based longitudinal study evaluating
the right knee only using data from the Osteoarthritis Initiative (OAI),
speciﬁcally focusing on those without radiographic OA (ROA) at base-
line. At the time of OAI enrollment, participants were 45 to 79 years of
age. At OAI baseline, 12-, 24-, and 36- month visits, crepitus frequency
(never, rarely, sometimes, often, and always) was assessed using
question 2 of the KOOS symptoms questions, “Do you feel grinding, hear
clicking or any other type of noise when your knee moves?” Knee-
speciﬁc frequent pain question (“During the past 12 months, have you
had pain, aching, or stiffness in or around your right knee on most days
for at least one month? By most days, we mean more than half the days
of a month.”) and postero-anterior knee radiographs were taken was
administered at the OAI baseline, 12-, 24-, 36-, and 48- month visits. An
afﬁrmative response to the frequent knee pain question was used to
deﬁne presence of symptoms (Sx). Central readers assessed radio-
graphic OA severity, Kellgren and Lawrence (KL) grade (0-4). We per-
formed a time varying analysis using generalized estimating equations
(GEE) to adjust for correlations within person observations over time
where the predictor was crepitus frequency at baseline, months 12, 24,
and 36 and the outcome was incident right knee tibiofemoral (TF)
radiographic OA (ROA), deﬁned as a KL > 2 twelve months after the
crepitus assessments. Each participant could contribute up to 4 obser-
vation periods. Once a participant developed incident TF ROA, he/she
was censored from the analysis. The adjusted model included age, sex,
and body mass index (BMI) as covariates. We repeated the analyses
with symptomatic ROA (SOA), meaning that the right knee had to have
both Sx and ROA present, as the outcome including all those who did
not have SOA at baseline.
Results: For the incident ROA analyses, 2468 people were included
contributing 7797 observations with a mean age of 59.8 (9.1) years,
mean BMI of 27.6 (4.5) kg/m z, 44% were male. Crepitus frequency
prevalence for the responses none, rarely, sometimes, often, and always
was 4993 (64%), 859 (11%), 1217 (16%), 494 (6%), 234 (3%) respectively.
For the incident SOA analyses, 3599 people were included contributing
10840 observationswith a mean age of 61.1 (9.3) years, mean BMI of
28.2 (4.7) kg/m z, 42% were male. Crepitus frequency prevalence for the
responses none, rarely, sometimes, often, and always were 7058 (65%),
1176 (11%), 1634 (15%), 605 (6%), 367 (3%), respectively.
Subjective crepitus predicted incident radiographic (Table 1) and
symptomatic TF OA (Table 2).
Conclusions: Subjective knee crepitus strongly predicts subsequent
development of radiographic and symptomatic TF OA. This clinical
feature therefore offers utility for identiﬁcation of at-risk individ-
uals and predictive modeling, and for clinical and epidemiologic
research.
